SI-
h. Reference 8 ; note that the COH angle appears to be mislabeled in Table XII as COH 3 . i. Reference 9 ; note that the aVTZ basis sets was modified by removing the highest spin functions. j. Reference 10, 11 ; the values in parenthesis are from calculation where the core electrons were correlated. S8 SI- SI- Table 5 : RMSD for all minima and first-order saddle points structures studied herein, whose geometries were fully optimized at the indicated theory level. The MP2/aV5Z fully optimized geometries were used as the target reference structures. Figure 2 : CCSD(T)/aVTZ//MP2/aVTZ relative potential energy surface for the rotational coupling of one of propan-2-ol's terminal methyl group (i.e. -CH 3 a, see Figure 1 ) with the CCOH torsion angle. Relative energy scale is shown in 0.25 kcal·mol -1 bins. The relative energy values are given in SI- Table 8 . Figure 3 : Relative potential energy curve for the rotation of ethanol's CCOH torsion, with the methyl group in its lowest energy configuration (see SI- Table 14 ). This curve is qualitatively, and close in quantity (but not exact due to the differing number of constraints used in their optimization), the CCOH torsion rotation for when HCCO = 60 o in Figure 3 . S13 SI- Table 6 : The rPE for the fully optimized minima and first-order saddle points for the rotation about CCCO and CCOH torsions in propanol (see Figure 4) , as computed at several different theory levels. Relative errors with respect to the CCSD(T)/aVTZ//MP2/aV5Z values are given in parentheses. 2.738 S14 SI- Table 7 : The CCSD(T)/aVTZ//MP2/aVTZ rPE matrix (kcal·mol -1 ) for ethanol's coupling of HCCO and CCOH torsions (see Figure 3) . 4.864 3.137 1.131 2.694 a. The surface scan was performed using HCCO and CCOH torsions. However, due to it being a unique internal coordinate, HCOH was used to define the conformation nomenclature. S15 SI- Table 9 : The CCSD(T)/aVTZ//MP2/aVTZ rPE matrix (kcal·mol -1 ) for propanol's coupling of CCOH and CCCO torsions (see Figure 4) . The relative energies are with respect to the CCSD(T)/aVTZ//MP2/aVTZ energy of the fully optimized global minimum. Table 10 : The CCSD(T)/aVTZ//MP2/aVTZ energy and rPE matrix (kcal·mol -1 ) for propanol's coupling of CCOH and HCCC torsion angles, when CCCO adopts a trans (i.e. T) conformation (see Figure 5a .) The relative energies are with respect to the CCSD(T)/aVTZ//MP2/aVTZ energy of the fully optimized global minimum. Figure 5b .) The relative energies are with respect to the CCSD(T)/aVTZ//MP2/aVTZ energy of the fully optimized global minimum. Figure  5c .) The relative energies are with respect to the CCSD(T)/aVTZ//MP2/aVTZ energy of the fully optimized global minimum. Table 13 : The CCSD(T)/aVTZ//MP2/aVTZ rPE matrix (kcal·mol -1 ) for propanol's coupling of CCCO and HCCC torsion angles, when CCOH adopts a (+)-gauche (i.e. g+) conformation (see Figure 5d .) The relative energies are with respect to the CCSD(T)/aVTZ//MP2/aVTZ energy of the fully optimized global minimum. o is equivalent to 90 o and 0 o is equivalent to 120 o ). However, due to the hydroxyl group's asymmetric orientation in the gauche and eclipse conformations, an additional set of calculations were necessary at 90 o to fully account for the shape of the potential energy surface. The slight difference values given in SI- Table 7 Table 7 . c. Unlike the cis and (+/-)-eclipse conformations, these conformations were optimized using only one constraint. Thus, one can not exactly reproduce these numbers by using the values given in SI- Table 7 .
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